the all-India rural credit survey committee in the year 1951 emphasized the role and importance of rural institutional finance in saving the peasantry from the clutches of moneylenders and catalysing the rapid transformation in agriculture. Despite successive initiatives
Introduction
In India, about 138 million farms, mostly smallholders, constitute a vital part of the arterial system through which goods and services of the national economy flow. However, access to the institutional credit for them is still a distant dream. The smallholders (with land holding < 2 ha) constituted 85 per cent of the total number of operational holdings and accounted for 44.6 per cent of the area operated as per the recent report (GoI, 2014) . The appointment of in 2012-13, only about half of the 14 crore farm households were covered by the formal institutions (NABARD, 2014) . Several studies have argued that there have been three major problems with respect to the supply of credit in rural India: one, the supply of formal credit to the countryside as a whole has been inadequate; two, the rural credit markets in India have been imperfect and fragmented; and three, the major source of credit to rural households, particularly resource-poor working households, has been the informal sector (Ramachandran and Swaminathan, 2002; Chavan, 2005; 2007) .
Among the major states, significantly large dichotomy exists between the rural economies of eastern and semi-arid tropic (SAT) regions of India. The overall economy of the three states (Bihar, Jharkhand and Odisha) in the eastern region together is equivalent to merely one-fourth of that of the three SAT region states (undivided Andhra Pradesh, Karnataka and Maharashtra). Similarly, the gross state domestic product (GSDP) from agriculture and allied sectors of the three eastern states during TE 2013-14 was equivalent to about 40 per cent of that of the three SAT states (GoI, 2015) . The eastern states also relegate at the bottom of the league on many counts of economic and social development.
Against this backdrop, the current study has examined the questions like, how the supply of formal rural and agricultural credit in two regions has changed?, why the informal source of rural credit is still important? and what are the important factors that determine the access and distribution pattern of households to formal sources of credit? The specific objectives of the study were to: (i) examine the trend and pattern of rural/ agricultural credit in India; (ii) determine the access and distribution pattern of different sources of rural credit in the selected states of eastern and semi-arid tropic (SAT) regions of India; and (iii) analyse the factors determining access of various categories of farm households to formal credit in the eastern and SAT regions.
Data and Methodology
The analysis has been carried out at both macro and micro levels. At the macro level, the analysis was carried out using secondary data on the number of rural bank branches, and the volume of credit (both direct and indirect) flowing to agriculture and rural development collected from various publications and databases available online from the Reserve Bank of India (RBI), Central Statistical Organisation, different ministries of Government of India, and other sources. For analysis, the states of Bihar, Jharkhand and Odisha were selected to represent the eastern region and the states of Andhra Pradesh (undivided), Maharashtra and Karnataka were selected to represent the SAT region. The primary data consisting of household panel survey in these six states were collected under the project 'Village Dynamics Studies in South Asia (VDSA 2 )' coordinated by the International Crops Research Institute for Semi-Arid Tropics (ICRISAT) in partnership with ICAR institutes in India. Under the project, from each of the six states, 2 districts and then 2 villages from each district and finally, 40 panel households were selected from each village for observation and longitudinal data collection. A resident investigator has been posted in the village to collect information on all socio-economic variables on a continuous basis. The information is being collected on monthly basis every year from the same households. For the present study, household survey information collected from a total of 3325 households (1876 from SAT region and 1449 from eastern region) related to the years 2010-11 to 2013-14 has been used. For modelling, only those households were considered who had availed any kind of credit. Accordingly, 1000 households from SAT region and only 192 households from eastern region were included in the model.
Tobit Model Factors Influencing Access to Formal Credit
To determine the factors influencing the decision of a household to access formal credit (likelihood of farmers' participation in the formal credit market), "Tobit" model introduced by Tobin (1958) was used. In the present study, the regressand is the farmers' participation in the formal agricultural credit market, measured as the share of formal agricultural credit in total agricultural credit of the farmer. The ratio becomes zero for the farmers who have no access to formal credit and hence the lower limit is 0. Likewise, the ratio becomes one for the farmers who have accessed only the formal credit and hence the upper limit is 1. The censored panel regression model can be specified as follows:
For each observation i (i = 1,……, N) and the time period t (t = 1,…….. T i ), the dependent variable is defined by expression (1):
where, in which, α is the intercept, β k is the unknown parameter, and ν it is the remaining disturbance.
Here, the subscript i (i = 1,……, N) indicates the households, t (t = 1,…….. T i ) indicates the time period observed for the ith individual, y * it is an unobserved (latent) variable, i.e. ratio of formal borrowing to the total loan, x it is a vector of explanatory variable, i.e. x kit . Here, the individual heterogeneity effect is known as the random effect as the model has been estimated on a sample of the population. The model estimated the impact of characteristics of the farmer as well as of the village on the probability of a farmer accessing the formal credit in any given year (see Table 1 for a description of the structure of the variables used). Exploiting the panel nature of the VDSA Survey, we estimated the panel data random effects model. However, as the dependent variable and many of the explanatory variables were relatively time invariant, we also estimated the pooled Tobit model. The estimation of the above model was carried out by the maximum likelihood in STATA 12.1.
Results and Discussion

Performance of Formal Sector Credit in Eastern and SAT Regions
Two types of imperfection existed in the factors market during the economic transition period: (i) imperfect competition, and (ii) imperfect implementation (Cianian and Swinnen, 2009 ). The rural credit market in India also seems to be trapped in both these imperfections. The performance of the formal credit sector in rural areas of eastern and SAT regions of India during the period 2000 -2014 is presented in Table 2 . The density of bank branches is much lower in the eastern region than in SAT region. Each commercial bank branch in the eastern region is serving 10 -20 thousand population in rural and semiurban areas, which is almost double than that in the SAT region. Though, the number of bank branches has grown at higher rates in the eastern region, the quantum of agricultural credit outstanding in the region is onefifth of that in the SAT region. The trend of creditdeposit ratio of eastern and SAT states also suggests that the levels of credit that goes into the credit market as a proportion of deposits mobilized from the state, is very low in the eastern states as compared to the states in SAT region.
Trends in Credit Outstanding and Credit to Agriculture
The access to financial services, while not a means to an end, is critical for the remunerative farming.
However, the access to a complete range of financial services is a bigger challenge for smallholders, who constitute the vast majority of farmers in the eastern region. The disparities in availability of rural credit became more evident when we analysed the quantum of credit available for agriculture in the rural areas of both the regions (Figure 1 ). The widening gap in availability of formal credit for agriculture in these two regions is the testimony of precarious condition of the smallholders in the eastern region. Not only the levels are low, but the growth also points to a near stagnation in the eastern region. This clearly indicates the absence of enabling environment in terms of credit support for bringing any kind of rural transformation based on agriculture and allied sector.
The trends in availability of credit per capita of rural population, however, hided the distribution of flow of credit. Ramakumar and Chavan (2014) have pointed out that there has been a substantial increase in the share of agricultural credit outstanding that emanates from the urban and metropolitan areas, uncomfortably high concentration of disbursal of agricultural credit during January to March months (lean season for agriculture). This shows that to meet the priority sector lending targets, the banks possibly raise their lending activity in the months when farmers may not necessarily need it the most.
The huge disparity between the two regions in terms of availability and access to formal credit results in low levels of investment in the agriculture sector. This is one of the major binding constraints in achieving rural transformation required to address the development challenges and regional disparities. Table  3 further strengthens the argument that the reach of formal credit in the rural areas of eastern region is very limited as well as truncated at a lower rate of interest. The region not only has only 24.4 per cent households accessing formal credit (compared to about 45% in SAT region), but the level of average outstanding loan is also less than half, which may not be sufficient to meet the working capital requirements of smallholders and poor farmers. Another important point to be noted is that the majority of households in the eastern India are availing loan at very high rates of interest (> 25% per annum) compared to that for SAT India. Only 16 per cent of the rural households in the eastern region access credit at less than 15 per cent rate of interest, as compared to 31 per cent in SAT region.
Insights from Village Level Studies
The present study is based on the information received from the household level panel data collected from 12 villages in 3 states each in the two regions under the VDSA project. The information from the panel households is collected every year on seasonal/ monthly basis, depending upon the nature of information. The details of the number of households, districts and villages are given in Appendix I.
Credit Needs and Sources of Credit in Eastern and SAT Regions
From the VDSA longitudinal survey, it may be observed that in the selected villages of eastern region, less than 50 per cent of the households get credit from any source, while in the SAT region, almost 90 per cent of the households participate in the formal and/or informal credit market for different purposes (Table  4) .
There is unusually high demand for credit in the SAT region, which is met from both formal and informal sources. Many a times, the households resort to take loan from multiple sources, causing high indebtedness and exposing themselves to high risk of default in case of crop/business failures. In the SAT region, while the highest amount of loans was taken for the purchase or construction of houses, a large number of households took loan mostly from the informal sources to repay the old loans (Figure 2 and Appendix II). One thing that was common in both the regions is that more number of households avail formal credit for agricultural purposes, however, at the same time, the amount of credit raised from the informal sources was much higher in the case of eastern region. It increases stress on the farmers, as these credits bear exorbitantly high interest rates (sometimes even more than 60% annually).
In recent years, rural financing through SHGs (bank-promoted/ government-promoted/ NGOspromoted) has become the primary mode of microfinance in India (Christen, 2005; Bharamappanavara and Jose, 2015) . The lending by the microfinance 3 industry at high interest rate (20-30% annually) and following coercive loan recovery methods had created storm in the SAT region few years ago and the state government had to clip the wings of microfinance industry by putting cap on the interest rates (Anonymous, 2010) . However, the growth of microfinance has reduced the dependability of rural smallholders and poor households on rural moneylenders, who lend at a much higher interest rate. On the other hand, the limited expansion of such microlending system in the eastern states, has compelled the rural households to meet their credit needs and obligations from informal sources at onerous terms and conditions (predominantly moneylenders), in the hindsight of crippled formal credit system. Table 5 reveals that only one-third of the households in the eastern region availed agricultural credit out of which 60-70 per cent got access to formal credit. The farmers in SAT region had a better access to formal or informal credit. Interestingly, during the past 4 years (2010 -2013) , the accessibility to credit has not improved significantly in both the regions.
Access to Credit for Agricultural Purposes
Distorted and Inefficient Agricultural Credit Ecosystem
The two regions (eastern and SAT) not only have a large number of smallholders (>85%), but also cultivate crops on leased-in lands. This can be observed by the ratio of operational landholding to own landholding in these two regions given in Appendix III. Small and/or landless households in the eastern region were found to have functionally more 
Figure 2. Distribution of loan taken by panel households by its periodicity and interest rates in the study regions, 2012-13
Source: VDSA household survey Notes: 1. Interest-free loan taken from friends & relatives for agricultural or personal purposes. 2. Institutional subsidised short-term loan taken from commercial banks or co-operative society for agriculture or purchase of livestock. 3. Loans from formal sources at subsidised rate for farm implements. 4. Loans mainly from informal sources like money lenders at high interest rate for consumption purposes or from private banks/ finance company at high rate for purchasing vehicles, meeting marriage expenses, or other nonproductive purposes. operational land than originally they owned. While in the SAT region, the reverse tenancy was also seen as some large farmers also leased-in from smallholders, particularly for cultivation of horticultural crops like grapes, onion, etc.
Despite several measures taken to improve the access of farmers to institutional credit, the observation in the selected villages of VDSA study fuels the debate whether agricultural sector is being adequately supported by the institutional credit. The trend also mars the agenda of financial inclusiveness in the rural areas, as in both the regions, large and medium farmers continue to get access to the financial institutions and avail subsidized agricultural loans, whereas there is unfathomable entry barriers for smallholders and landless farmers. The situation is even worse in the eastern region, where hardly 10 to 20 per cent of the poor smallholders and landless households get access to institutional credit (Figure 3 ).
Appendix III shows that small and landless farmers in the eastern region hardly earn ` 12 thousand to 2 2 thousand in a year from crop cultivation, even after cultivating leased-in lands. But, they usually face double whammy of paying lease-rent to land owners and high interests on loan taken from the informal sources to meet the operational expenses. Unfortunately, 'tenant farmers' do not exist in the revenue records, thus keeping them away from the several institutional benefits.
The tenant farmers, who are eligible for crop loans from banks up to Rupees one lakh under interest subvention scheme, are denied loans as their names do not appear in the revenue records. As a result, they are forced to depend on money lenders, landlords, input sellers and/or friends and relatives. A recent government report, based on national sample survey, has estimated that the area under informal tenancy in the country varies between 15 per cent and 35 per cent of the total farm area. And 36 per cent of the total rural households leasing-in land are landless labourers and 47.5 per cent have land below 0.5 hectare. Thus, ensuring easy access of cheaper credit to these households is essential for rapid transformation of the region. As mentioned in previous section, there has been a manifold increase in the flow of direct agricultural credit advanced by the institutional agencies in the previous decade. The Kisan Credit Card (KCC) scheme was launched way back in 1998-99 to facilitate all types of farmers to readily access the institutional credit with least hassles and at subsidized interest rate. The cumulative number of operative KCCs issued by the co-operative banks and Regional Rural Banks (RRBs) up to August 2013 was 35.77 million and 10.58 million, respectively, against 138 million farm holdings in the country.
Interest Subvention on Agricultural Credit -Who Gets the Benefit?
From the year 2011, all crop loans up to ` 3 lakh are being disbursed at the interest rate of 7 per cent p.a. The government also provides interest subvention of 3 per cent to prompt repaying farmers in time, thus bringing down the effective interest rate for the crop loans to 4 per cent (GoI, 2015a) . Contrary to this, during the past 3 years (2010-2012), more loans for agricultural purposes were taken by the VDSA households from informal than formal sources. In fact, the ratio of number of households taking informal loan to that of formal loan is more than 2:1 in the eastern region (Table 6) .
Though, the volume of formal credit is more than of informal credit, however, the gap is dangerously converging in both the regions (Table 6 and Appendix  III) . Besides, a very small proportion of total formal credit amount falls under the subsidized interest regime of 3-4 per cent, which is something oxymoron to the prevailing policy environment. That means the farmers do not get enough incentive to repay the loan on time to avail cheaper loan, while in the case of informal loan, either majority of farmers take small amount of interest-free loan from friends & relatives or they largely depend on money-lenders and traders for a very costly credit.
Factors Influencing Access to Formal Loan
The institutional agricultural credit in India is substantially influenced by the state ownership of financial institutions (Cole, 2009; . The current study used 3 years (2010 through 2012) panel farm survey data collected in the VDSA study in the eastern and SAT regions. Table 7 presents the results of the random effect Tobit estimates of the equations explaining the probability of households' access to formal credit market.
The low values of sigma indicate the models were well fit in absolute terms. From the variables included in the model, the regional influence came up strongly as an influencing factor to access the formal credit.
Thus, the SAT region is better equipped to provide access of formal agricultural credit to farmers than the eastern region. Likewise, the probability of accessing formal agricultural loan increases with increase in farmsize. Thus, the current credit ecosystem doesn't favour those farmers who are smallholders and who lease-in land for cultivation. Similarly, educated farmers have a better edge to access the credit, while age of the farmers have a mixed influence in both the regions. The geographical location of the village is an important factor, as an increase in time taken to reach the nearest urban centre decreases the probability of formal credit access, as the presence of primary agricultural credit society or SHGs in the vicinity of the villages has not increased the flow of formal credit to the agriculture sector. This reinforces the argument that poor market access for households located in the remote areas raises the transaction costs and the formal financial institutions are unable to serve the poor households. Year, which captures the trend in the farmers' likelihood access to formal credit, points out that there has been a decline in the farmers' participation in the formal credit market across the region over 2010 to 2012 period.
Conclusions and Policy Implications
The study has examined the trend of formal credit growth and its influence on agricultural transformation in terms of accelerating growth in household income levels. It has also identified the factors influencing the access to formal agricultural credit in the study regions, viz. eastern and SAT region. The results have shown a wide disparity in the reach of formal credit in eastern and SAT regions in terms of both horizontal spread and volume, which seems to be insufficient to meet the farm needs. The lack of availability and access to formal credit in these areas have pushed these households to the clutches of informal sources of loan. In many cases, these informal sources charge 60 -120 per cent interest on loan, threatening the livelihoods of smallholders and poor households. During the study period of three years (2010) (2011) (2012) (2013) , no improvement in the situation was visible in these villages and the access to formal sources of agricultural credit seems to remain truncated. The main reasons for this disturbing trend is the lack of institutional framework to provide cheap and subsidized credit to the marginal and landless households, who mostly lease-in land for cultivation.
The results have highlighted the need of building a strong and inclusive financial infrastructure to provide necessary credit support to the millions of smallholder farmers in the eastern and SAT regions for bringing any kind of rural transformation. Smallholder-friendly lending requires development of and innovation in appropriate products, approaches, and systems with a strong institutional commitment. Developing digital database of each rural household in a region and creating an ecosystem where these information can be seamlessly shared with all financial institutions may be of great assistance in determining the loan requirement and carrying out the due diligence for better service to meet the credit needs of smallholders and poor farmers in these regions. 
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